Risk assessment of mouse hepatitis virus infection via in vitro fertilization and embryo transfer by the use of zona-intact and laser-microdissected oocytes.
The aim of this study was to estimate the risk of mouse hepatitis virus (MHV) transmission by the in vitro fertilization and embryo transfer (IVF-ET) procedure. In addition, resistance to infection of zona-intact and laser-microdissected oocytes was compared. For this purpose, infectious mouse hepatitis virus, a common viral pathogen in mouse facilities, was used. Oocytes having an intact or laser-microdissected zona pellucida were incubated for fertilization in media containing MHV-A59 and resulting embryos were transferred to the oviduct of specific pathogen-free (SPF) Swiss recipients. The oocytes were divided into three experimental groups: 1) zona-intact oocytes continuously exposed to MHV in fertilization (HTF), culture (KSOM), and embryo transfer (M2) media; 2) zona-intact oocytes exposed to MHV in HTF medium and transferred after a standard washing procedure with virus-free KSOM and M2; and 3) laser-microdissected oocytes exposed to MHV in HTF medium and transferred after a standard washing procedure with virus-free KSOM and M2. Respective serum samples of embryo recipients and their offspring were tested for MHV antibodies using ELISA. In experiment 1, 10 out of 14 embryo recipients seroconverted to MHV and only their offspring (8 of 19) received maternal antibodies. In experiments 2 and 3, MHV antibodies were detected neither in the recipients nor in the offspring. These results indicate, for the first time, that even if the zona pellucida is partially disrupted by laser microdissection, the transmission of MHV-A59 can be avoided by correctly performed washing steps in the IVF-ET procedure.